Objective: To investigate attitudes to dental care, and to assess possible associations with socio-economic and clinical variables over a period of ten years, and to investigate the association between OHRQoL assessed by oral impact on daily performance (OIDP), and socio-economic, dental care habits, smoking and oral status.
by Unell and co-workers, it was found that visiting the same dentist or dental hygienist, having confidence in the dentist and continuity in dental care were important factors in a 50-year-old population. 4 There is evidence of the influence of socio-economic factors on oral health. 5 Poor health-related behaviours have been found to be more common among less educated individuals and individuals with low income. 6 Low socio-economic position, in terms of the individual's own socio-economic position, or parental education or income, and occupational background, have been associated with dental caries lesions, 7, 8 while smoking and negative life events have been found to be associated with periodontal disease in several studies. [9] [10] [11] Ordinarily, oral status has been measured in biomedical terms and associated with number of teeth and absence of oral diseases, such as periodontitis and dental caries. However, in recent decades, it has been more common to assess the patient's perspective on oral health and possible impact on daily living. Different assessment methods have been used to identify oral condition and how the condition influences and impairs daily living. 12 Lower oral health-related quality of life (OHRQoL) has been reported among individuals with few teeth and periodontal disease, assessed by the short form of oral health impact profile (OHIP-14), 13, 14 by oral impact on daily performances (OIDP) and among individuals with limited jaw opening, assessed by OIDP. 15 Independent of the OHRQoL instrument used, dental caries has not been found to correlate with OHRQoL. 13, 15 The aim of the present study was to investigate attitudes to dental care, and to assess possible associations with clinical variables over a period of ten years. A further aim was to investigate OHRQoL and the association with socio-economic factors, dental care habits, smoking and oral status.
| MATERIAL AND METHODS

| Study design
Cross-sectional studies, consisting of questionnaires and clinical examinations, including radiographs were used in the study.
| Study population
In 2003, 2008 and 2013, random samples of 1,542, 1,800 and 2,244 individuals, respectively, aged 30-85 years and evenly distributed over six geographical areas were selected from the Dalarna population register and invited to participate in the study. 
| Procedure
All participants were invited to take part by mail and were sent a questionnaire and a prestamped envelope. Two reminders were sent at 3-week intervals. Potential participants were informed of the purpose of the study and told that a clinical and radiographic examination would be performed free of charge; they were furthermore informed that participation was voluntary. Due to stricter ethical rules, written informed consent was obtained for the two latter study years,
2008 and 2013. The clinical examinations, including radiographs (two to four bite-wing radiographs), were conducted by each participant's regular dental practitioner. Those not in regular contact with a dental practitioner were offered a referral to a practitioner of their choice.
Comprehensive written instruction on how to carry out the examination was sent to the caregiver performing the clinical assessment.
Before data processing, all documents and radiographs were coded and personal identification details were deleted. The same procedure was used for all study years.
| Questionnaire
The questionnaire was expanded during the study years, and the number of questions was increased from 63 to 74. The questions included demographics, socio-economic and socio-behavioural factors, and attitudes to dental care. In 2013, questions relating to oral health- into (0) "cohabiting with or without children," and (1) "living single with or without children." Level of education was dichotomized into (0) "high education" (university or college of higher learning) and (1) "low education (up to secondary school)." Less dental care due to financial limitations was dichotomized into (0) "no limitation for dental care"
and (1) "limitation for dental care" (refrained dental care/cheaper treatment alternatives). Medication was dichotomized into (0) "no daily intake of prescribed medicine" and (1) "daily intake of prescribed medicine." Dental care habits were dichotomized into (0) "regular" (if the participant visited dental service at least every second year) and
(1) "irregular." Smoking was dichotomized into (0) "no smoking" and (1) "current smoking."
Two questions regarding attitudes to dental care were analysed in this study. 
| Oral health-related quality of life (OHRQoL)
A measure of OHRQoL was included for the first time in study carried out in 2013 and was assessed using the Swedish version 16 
| Clinical examination
The clinical examination conducted by the participant's regular dental practitioner consisted of registration of number of teeth, manifest caries (MC) and alveolar bone loss (ABL). The severity of ABL was based on bone levels at interproximal sites visible on radiographs in the premolar and molar regions, and categorized into "no bone loss," "moderate bone loss" and "severe bone loss." The categorization of ABL was performed by two of the authors, and manifest caries was confirmed on bite-wing radiographs by the authors. Details regarding the different parameters have been reported in greater detail elsewhere. 8, 11, 18 Temporomandibular disorders (TMD) were determined by three anamnestic questions, based on validated selfreported pain questions 19 : "Have you constantly or often (once a week or more) problems with ache in the jaws or face?"; "Are you tired or exhausted (once a week or more) in the jaws when, for example, chewing?"; "Have you often (once a week or more) problems with opening wide or locking of the jaw?" The response alternatives were "yes" or "no." The three TMD-questions were dichotomized into (0) "no TMD problems" and (1) "TMD problems" (response to at least one of the three questions). Dental caries was dichotomized into "no caries" and "manifest caries" (at least one manifest caries lesion). ABL was dichotomized into (0) "no bone loss" and (1) "bone loss" (moderate or severe).
The study was conducted according to the Helsinki Declaration and was approved by the Research Ethical Review Board at Uppsala University, Uppsala, Sweden, in 2008 and 2013.
| Statistical analysis
Data were analysed using IBM SPSS 21.0, SPSS Inc. Chicago, IL, USA.
The mean values, median values, frequency distributions and 95%
confidence intervals (CIs) were calculated. Statistical differences between groups were calculated with the Kruskal-Wallis test and over time with the chi-square test with Bonferroni correction. A P-value <.05 was considered to indicate statistical significance. Multiple logistic regression was used to analyse the influence of OHRQoL on clinical variables.
The age group 85 years was not included in the study in 2003 and is accounted for separately, and only dentate and clinically examined individuals are included in the analysis.
| RESULT
The study sample is presented in Table Table 2 . Regular recalls and meeting the same caregiver as on previous visits became more important with increasing age. (Table 3) . (Table 3) . T A B L E 2 Frequency distribution (%) and changes of attitudes in the different study years and age groups No other significant differences were found (not shown in the table).
| Attitudes
| Manifest caries and attitudes
| TMD and attitudes
| Age group 85 years
| Oral impact on daily performance (OIDP) in 2013
Individuals not participating in the clinical examination (n=233) reported at least one OIDP (39%), and frequent OIDP (18%) to a significantly higher degree, compared to those clinically examined (31%,
P=.012, and 10%, P<.001).
A total of 1095 dentate individuals completed both the OIDP questionnaire and the clinical examination, and the mean OIDP was 10.3 (SD: 3.4, median 9). A total of 31% (n=335) reported at least one OIDP, and the mean OIDP among those was 13.2 (SD: 5.1, median 12). Frequent OIDP was reported by 10% (n=104), and the mean OIDP was 17.8 (SD: 7.0, median 15) (Figure 1 ). The most frequently reported discomfort was difficulty with eating.
A significantly higher proportion (38% and 36%) of individuals in the age groups 35 and 50 years reported at least one OIDP, compared to 21% in the age group 75 years (P<.05). In the age groups 65 and 85 years, 27% and 24%, respectively, reported at least one OIDP.
| OHRQoL and socio-economic factors
There was a significantly higher proportion of individuals visiting dentistry irregularly, and reporting limited financial resources for dental care, who reported at least one OIDP and frequent OIDP. 
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| OHRQoL and oral status
In the total sample, 35% (n=379), including age group 85 years had at least one manifest caries lesion, and a significantly higher proportion experienced at least one OIDP and frequent OIDP, compared to individuals without manifest caries lesions. ABL was found in 41% (n=446) of individuals and was not found to be associated with OIDP.
In the total sample, 6% (n=71) of individuals reported TMD, and a significantly higher proportion reported at least one OIDP and frequent OIDP, compared to those without TMD (Table 4 ). In the sample, 87%
(n=963) had at least 20 remaining teeth. A significantly higher proportion of individuals with <20 remaining teeth (n=104) reported at least one OIDP and frequent OIDP, compared to those with ≥20 remaining teeth. Individuals with <20 remaining teeth reported at least one OIDP and frequent OIDP to a significantly higher degree in all items, except discomfort when sleeping, compared to individuals with ≥20 remaining teeth. Comparison between individuals with ≥20 remaining teeth and those with <20 remaining teeth across OIDP items is presented in Table 5 .
| Multivariate logistic regression analysis
Unadjusted OR are presented in Table 6 1.27-3.32 (P-value 0.004).
| DISCUSSION
There as dental fillings, root canal fillings and crown therapy, is expensive, despite the present-day dental care benefit system. Limited financial resources have been found to correlate with the presence of dental caries 23 and may be a reason why these individuals considered information about treatment cost as important.
In the present study, approximately one-third of the respondents reported OIDP, and this is somewhat lower compared to other studies using the same instrument to measure OHRQoL. 15, 16 Irregular dental visits, limited financial resources for dental care, smoking and daily medication were found to be predictors for at least one OIDP and frequent OIDP. Missing ten or more teeth was found to be associated with a higher OIDP score, 15, 16, 24 which is in accord with the present study, showing an association between <20 remaining teeth and OIDP. In contrast to other studies, no association was found between ABL and OIDP. 13, 14 T A B L E 6 Unadjusted (crude data) and adjusted odds ratios (OR) and 95% confidence interval (CI) of having at least one oral health-related impact according to clinical variables can be painful and troublesome, and it seems reasonable that this has an impact on OHRQoL.
The fact that eating was the most reported OIDP in the present study supports and verifies the clinical data regarding manifest caries, less remaining teeth and TMD affecting QoL.
A limitation in the present study is that the non-respondent rate increased over the study years. It is reasonable to expect that the nonrespondents were no healthier and had a better OHRQoL compared to the respondents, as other studies have shown that non-respondents are generally less healthy than participants in health investigations. 28, 29 To ensure the best conformity, comprehensive written instructions and illustrations were provided of the different clinical variables to be recorded, as there was a large number of individuals performing the clinical examinations. The same diagnostic criteria were used in all study years and the categorization of ABL was performed by two of the authors, and dental caries was confirmed on bite-wing radiographs by the authors, strengthening the clinical measures.
| CONCLUSION
Attitudes important in maintaining and improving good oral health, such as preventive care and regular recalls to dentistry, became less important during this period of 10 years, and the possibility of booking treatment time was reported more frequently in 2013. Oral impact on daily performance was found to be associated with irregular dental visits and limited economy for dental care, less than 20 remaining teeth, TMD and manifest caries.
| CLINICAL RELEVANCE
| Scientific rationale for the study
Studies investigating attitudes over an extended time are sparse in the literature, as well as OHRQoL, and the association with socioeconomic and socio-behavioural factors and clinical findings.
| Principal findings
Socio-economic and socio-behaviour factors were significantly associated with manifest caries. Attitudes important in maintaining and improving oral health became less important. OIDP was found to be associated with irregular dental visits, limited economy for dental care, and individuals with less than 20 remaining teeth, manifest caries and temporomandibular disorder.
| Practical implications
As oral diseases have a negative impact on quality of life, health promotion and prevention are crucial, and existing efforts need to be highlighted and further developed. Promotion of oral health is a costeffective strategy in reducing the burden of oral disease and maintaining oral health and quality of life, and should be a priority in early ageing populations.
